Abstract -
INTRODUCTION
According to LEVICHEV (1999) , the genus Gagea Salib. (Liliaceae; tribe Tulipeae, see PATTER- SON and GIVNISH 2002) comprises at least 250 species, distributed from the Mediterranean region throughout Europe and Asia; many of them being only recently described (LEVICHEV 2001; ZHAO and ZHAO 2003; HENKER 2005; ZARREI and ZARRE 2005; ALI 2006; LEVICHEV and ALI 2006; ZHAO and YANG 2006; . Since several years, this taxonomically extremely difficult genus was the object of several studies on bulb structure (LEVICHEV 1999) , morphology and ontogeny (HENKER 2005; LEVICHEV 2001; 2006b; , classical cytotaxonomy (PERUZZI 2003; PERUZZI and AQUARO 2005) , embryology (GREILHUBER et al. 2000; CAPARELLI et al. 2006) , reproductive biology (GARGANO et al. 2007) , pollen morphology (ZARREI and ZARRE 2005) , nomenclature and taxonomy (BAYER and LÓPEZ GONZÁLEZ 1989; LEVICHEV 1990; CUCCUINI and LUCCIOLI 1995; TISON 2001; 2004b; JOHN et al. 2004; LEVICHEV and TISON 2004; TISON and PERRET 2004; PERUZZI and TISON 2004; 2005; PERUZZI 2006; PERUZZI and ZARREI 2007; ZARREI et al. 2007; PE-RUZZI 2008) , geographical distribution (TISON 2004c; PERUZZI and GARGANO 2005; PERUZZI and BARTOLUCCI 2006; BARTOLUCCI and PERUZZI 2008; FERRER GALLEGO et al. 2007; PERUZZI and CAPARELLI 2007; ZARREI et al. 2007 ) and phylogenetic relationships utilizing cpDNA and nrDNA data 2008) .
The genus Gagea Salisb. consists of at least 13 (PETERSON et al. 2008) sections. Mediterranean species represent about 25% of the existing species, from all Gagea sections. Representatives (9 species, 15 accessions) of the diverse section Didymobulbos (K. Koch) Boiss. (except G. tisoniana, from sect. Gagea) are included in this study.
This paper -following two previous contributions on Gagea Salisb. karyology (PERUZZI 2003; PERUZZI and AQUARO 2005) -reports new karyological data from central Mediterranean area and also updates to 2007 the karyological knowledge of that difficult genus (cfr. Table 1) . Chromosome analysis. -Squash preparations were made from root-tips or young ovules of plants collected in situ, according to the following schedule: pretreatment in 0.5% colchicine solution for 4 hours; Carnoy fixing for at least 1 hour; hydrolisis in HCl 1N for 7 minutes at 60°C; staining with leucobasic fuchsin for 3 hours. Karyotype formulas and terminology are according to LEVAN et al. (1964) . At least ten plates were used in order to establish the chromosome numbers, while five plates were measured in order to build the idiograms. Intrachromosomal (A 1 ) and interchromosomal (A 2 ) asymmetry indexes were calculated according to the methodology defined by ROMERO ZARCO (1986).
RESULTS
Gagea bohemica (Zauschn.) Schult. et Schult. f.
-The chromosome complement of the studied population from Madonie (N Sicily) has revealed to be hexaploid, with 2n = 72 chromosomes (Fig.  1A) . Karyotype formula can be expressed as follows: 2n = 72 = 6x = 18st + 6m sat + 6sm + 6m + 6m sat + 18sm + 6m sat + 6m sat (Tables 2-3 ; Fig. 1B ). Chromosome size ranges from 1.26 to 3.67 µm in average. The chromosome complement of both the studied populations from Abruzzo and Rocca Busambra (NW Sicily) has revealed to be tetraploid, with 2n = 48 chromosomes ( Fig. 2A) . In the former population, it was possible to establish the karyotype formula (Tables 2-3; Fig. 2B ): 2n = 48 = 4x = 12st + 4m + 4sm + 28m. Chromosome size ranges from 1.08 to 2.96 µm in average.
Gagea chaberti A. Terracc. -The chromosome complement of the studied population from Tabarka (Tunisia) has revealed to be triploid, with 2n = 36 chromosomes (Fig. 3A) . Karyotype formula can be expressed as follows: 2n = 36 = 3x = 9st + 6sm + 3m + 9sm + 9m (Tables 2-3 chromosomes (Fig. 4) . We were not able to build the idiogram for this species, because we observed only one plate showing the centromeres clearly.
Gagea dubia A. Terracc. -The chromosome complement of the studied population from Madonie (N Sicily) has revealed to be tetraploid, with 2n = 48 chromosomes (Fig. 5A ). Karyotype formula can be expressed as follows: 2n = 48 = 4x = 12st + 12m + 4sm + 12m + 4sm + 4m (Tables 2-3 (Fig. 6A) . Karyotype formula can be expressed as follows: 2n = 36 = 3x = 9st + 3sm + 3st + 3m + 3sm + 3sm + 3m sat + 3m + 3st + 3m (Tables 2-3 ; Fig. 6B ). Chromosome size ranges from 1.29 to 4.32 µm in average.
Gagea granatellii (Parl.) Parl. -The chromosome complement of both the studied populations from Apulia and Sicily has revealed to be triploid with 2n = 36 chromosomes ( Fig. 7A and 8A , respectively). In the former population, karyotype formula can be expressed as follows: 2n = 36 = 3x = 9st + 3sm + 3st + 3m + 3sm + 3m + 3sm + 3m + 3st + 3m (Tables 2-3; Fig. 7B ). Chromosome size ranges from 1.56 to 4.49 µm. In the latter population, karyotype formula is 2n = 36 = 3x = 9st + 3sm + 6m + 3sm + 3m + 6sm + 3m + 3sm (Tables 2-3; Fig. 8B ). Chromosome size ranges from 1.34 to 4.14 µm in average.
Gagea mauritanica Durieu -The chromosome complement of both the studied populations from France (Martigues) and Apulia has revealed to be triploid with 2n = 36 chromosomes ( Fig. 9A and 10, respectively). In the former population, it was possible to establish the karyotype formula: 2n = 36 = 3x = 9t + 3sm + 6sm + 3m + 6sm + 3m + 3sm + 3m (Tables 2-3; Fig. 9B ). Chromosome size ranges from 1.81 to 5.53 µm in average. Gagea sicula Lojac. -The chromosome complement of the studied population from locus classicus of the species (Ficuzza, Sicily) has revealed to be diploid, with 2n = 24 chromosomes (Fig. 11A) . Karyotype formula can be expressed as follows: 2n = 24 = 2x = 4st + 2t + 10sm + 8m (Tables 2-3; Fig. 11B ). Chromosome size ranges from 1.84 to 6.18 µm in average. The chromosome complement of the studied population from Iblei (Sicily) has revealed to be triploid, with 2n = 36 chromosomes (Fig. 12) . Because of the average quality of the plates, we were not able to build the idiogram for this cytotype. Gagea tisoniana Peruzzi, Bartolucci, Frignani et Minut. -The chromosome complement of the studied population from locus classicus of the species (Tuscany) has revealed to be diploid, with 2n = 24 chromosomes (Fig. 13A) . Karyotype formula can be expressed as follows: 2n = 24 = 2x = 6st + 4sm + 2st + 2m + 2sm + 2st + 4sm + 2m (Tables  2-3 ; Fig. 13B ). Chromosome size ranges from 1.65 to 5.03 µm in average.
Gagea villosa (M. Bieb.) Sweet. -The chromosome complement of the studied population from Abruzzo has revealed to be tetraploid, with 2n = 48 chromosomes (Fig. 14) . Because of the average quality of the plates, we were not able to build the idiogram for this species.
Karyotype asymmetry -The A 1 and A 2 asymmetry indexes for the species whose karyotype was studied in detail are reported in Table 3 . Fig. 15 shows a comparison of asymmetry indexes among Gagea sections whose karyotype was studied in literature, while Fig. 16 points out the relationships within the sect. Didymobulbos (all the investigated species -but for G. tisoniana (sect. Gagea) -belong to that section).
DISCUSSION
Gagea bohemica (Zauschn,) Schult. ) and with all the studied populations of "G. longifolia" (PERUZZI 2003; PERUZZI and AQUARO; 2005) .
Gagea dubia A. Terracc. -Mediterranean-W. Asiatic species (TISON 2004c) . Our result (2n = 48) is the second for Italian plants, and agrees with a previous counting from Abruzzo -C Italy (PERUZZI and BARTOLUCCI 2006) and with data reported from W Asia (Peruzzi, 2003 and literature cited therein) . According to the same reference, also diploid 2n = 24 cytotypes are known for this species.
Gagea foliosa (J. et C. Presl) Schult. et Schult. f. -Central Mediterranean species, occurring in Sardinia, Sicily and N Algerie (TISON 2004c) . This is the first detailed karyotype analysis for this triploid unit and it was effected on the same plant material studied by PERUZZI and AQUARO (2005). . This is the first detailed karyotype analysis for this diploid taxon Our results on karyotype asymmetry confirm -also extending the investigation to an higher number of species and accessions -the trend already evidenced in PERUZZI and AQUARO (2005), particularly concerning the relative low asymmetry of G. sect. Didymobulbos respect to other sections. Within it, there is now delineating some tendency to form species groups, but further investigation is required on this matter.
With the present contribution, for 97 Gagea species it is known something about karyology (in particular for 100 taxa, with a total of 267 different chromosome counting); i.e. ca. 40% of the presumed total number of existing species.
